Role of glutathione in the aerobic radiation response.
We will review the relationships between glutathione (GSH), protein thiols, and cellular responses to radiation, peroxides, and peroxide-producing drugs. Our primary interest involves the behavior of sulfhydryls as electron and hydrogen carriers, and their capacity to protect various target molecules against radiation and peroxidative damage. We used reagents such as L-buthionine sulfoximine (LBSO), alone and in combination with N-ethyl maleimide (NEM), diamide, and dimethylfumarate, to decrease GSH so that it could no longer participate in the electron transfer reactions. Our results indicate that aerobic sensitization produced by GSH depletion can be further enhanced if electron-accepting agents, such as tertiary butyl hydroperoxide (t-BOOH), are present during irradiation. Hydroperoxide is a substrate for glutathione peroxidase and diverts electrons and hydrogen away from target molecules during its reduction. Sensitivity to radiation seems to be due to the inhibition of the mitochondria's capacity to reduce hydroperoxide. We will also report the mitochondria's ability to reduce the oxygen radicals produced by radiation and drugs. Data also indicate that t-BOOH oxidizes protein thiols which are enzymatically involved in repair of DNA damage.